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Abstract

Objective This study aimed to evaluate the clinical outcomes of gingival recession Type 1 (RT1) treatment using a coronally
advanced flap (CAF) alone and in combination with L-PRF at 6 months.

Materials and methods A total of 70 RT1 from 19 patients were included. Participants were randomly assigned to the test
group (TG, CAF +L-PRF, n=42) and the control group (CG) (CAF alone, n=28). Clinical parameters were assessed at base-
line and at 6 months: the primary outcomes were percentage of root coverage (%RC) and complete root coverage (CRC); and
the secondary outcomes included mean root coverage (MRC), changes in gingival thickness (GT) and volumetric tissue gain,
recession area reduction, analgesic consumption, healing quality (the Inflammatory Proliferative Remodeling [IPR] score),
and patient-reported outcome measures (PROMs). Statistical analyses were performed to determine differences between
groups; a random-intercept mixed-effects model was used for all site-level outcomes.

Results At six months, %RC was 89.30% + 20.33% (TG) and 81.60% =+ 27.93% (CG) (p>0.05). For the TG and CG,
respectively, %CRC was 73.81% and 57.14%; the mean GT gain was 0.16+£0.10 mm and 0.11+0.10 mm (p=0.08); the
mean volume gain was 1.13+1.25 mm® and 0.86+0.84 mm?® (p=0.32); the mean number of pills taken was 1.67+0.98 and
2.25+1.02 (p=0.04); the esthetic satisfaction was 95% + 5% and 90% =+ 7% (p=0.31); willingness to undergo the procedure
again: 93% + 4% and 88% =+ 6% (p=0.22); sensitivity reduction: 85% =+ 6% and 80% % 8% (p=0.19). There was no statisti-
cally significant difference in healing quality and PROMs.

Conclusion Both CAF alone and CAF combined with L-PRF yielded comparable clinical and volumetric outcomes in RT1
treatments. No statistically significant advantages were observed with the adjunctive use of L-PRF.

Clinical relevance Because CAF alone achieves high predictability for RT1 defects, the routine adjunctive use of L-PRF
provides limited additional clinical benefits.
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Introduction

The demand for cosmetic and minimally invasive dental treat-
ments has increased markedly in recent years. In periodontol-
ogy, gingival recession (GR) represents a frequent clinical
challenge due to its esthetic impact and associated functional
consequences, including dentinal hypersensitivity, suscepti-
bility to root caries, and difficulties in plaque control [1, 2].
GR is highly prevalent and age-dependent, often progressing
over time [3]. Its etiology is multifactorial [2, 4], involving
both anatomical factors, such as a thin gingival phenotype,
and behavioral factors, such as traumatic toothbrushing,
necessitating surgical intervention to restore the gingival mar-
gin position and improve clinical outcomes [5, 6].

Among available techniques, the coronally advanced
flap (CAF) and its modified version (mCAF) are widely
regarded as the treatment of choice for multiple recession
types I and II (RT1 and RT2). Although subepithelial con-
nective tissue grafts (sCTG) [7, 8] remain the gold standard
due to their high predictability, they are associated with
donor-site morbidity. They may compromise patient satis-
faction due to excessive gingival thickening [9, 10]. Conse-
quently, Leukocyte-Platelet Rich Fibrin (L-PRF) has gained
clinical interest as a biologically driven adjunct [11-13]. As
a second-generation autologous platelet concentrate, L-PRF
provides a fibrin scaffold enriched with platelets and growth
factors that promote angiogenesis, fibroblast proliferation,
and soft-tissue healing [14, 15].

The combination of CAF and L-PRF has been proposed
to enhance root coverage (RC) by increasing gingival thick-
ness (GT) and accelerating healing [13, 16]. However, evi-
dence from randomized controlled trials (RCTs) remains
inconsistent, with results ranging from outcomes compa-
rable to those with CAF alone to only marginally superior
[17, 18]. This uncertainty is often attributed to variability
in preparation protocols and the limitations of traditional
assessment methods. Variability in L-PRF preparation pro-
tocols, rapid degradation, and limited long-term data further
contribute to this uncertainty [19]. Crucially, the subtle bio-
logical effects of L-PRF may be overlooked by conventional
periodontal probing, which is limited by millimetric resolu-
tion and examiner variability.

Recent advances in digital technologies, including three-
dimensional and volumetric analysis, offer a novel oppor-
tunity for precise and objective evaluation of soft-tissue
outcomes. By explicitly framing digital analysis within the
study rationale, this trial aims to use higher-resolution meth-
ods to detect submillimetric gains that conventional linear
measurements may miss. Such well-designed RCTs remain
essential for clarifying the clinical benefits of L-PRF and
supporting evidence-based decision-making [13].
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Therefore, the objective of this randomized controlled
trial (RCT) was to compare the efficacy of CAF alone
versus CAF combined with L-PRF in treating RT1 GRs.
The primary outcomes were the percentage of root cover-
age (%RC) and complete root coverage (CRC). Secondary
outcomes included mean root coverage (MRC), percentage
of root coverage by area (%RC-area), changes in keratin-
ized tissue width (KTW), GT, volumetric (VoL) gain, post-
operative healing, and patient-reported outcome measures
(PROMs). The null hypothesis was that the adjunctive use
of L-PRF would not yield statistically superior outcomes
compared with CAF alone.

Materials and methods

This RCT, with two arms and a parallel design, adhered to
the Declaration of Helsinki (1964, updated 2024) [20] and
the regulations and Standards for Good Clinical Practice.
It was designed in accordance with the CONSORT guide-
lines (http://www.consort-statement.org/) and approved by
the local Ethics Committee at Universidade Catolica Portu-
guesa (Viseu, Portugal; n. 2020 — 123). Additionally, it was
registered at ClinicalTrials.gov (NCT06591156). Patients
attending the Clinica Dentdria Universitaria of the Univer-
sidade Catolica Portuguesa (Viseu, Portugal) received an
explanation and an evaluation. They signed the informed
consent form, which described various procedures, includ-
ing those with and without blood collection. The recruit-
ment and follow-up took place from September/2020 to
December/2023.

Sample size calculation

Kuka et al.’s [21] data reported a MRC of 88.36% (Standard
Deviation [SD] = 15.45%) for CAF + L-PRF and 74.63%
(SD = 8.05%) for CAF alone; these data were used to cal-
culate the sample size. An effect size of approximately 1.12
was determined. Aiming for a statistical power of 0.80 and
a significance level (o) of 0.05, the required sample size per
group was determined. Given that each patient may have
multiple recession sites, the sample size calculation was
adjusted to account for clustering using an intraclass corre-
lation coefficient (ICC) of 0.1 and an average of 2 recession
sites per patient. Then, 10 patients per group were required,
yielding a total sample size of 20. This corresponded to
approximately 20 recession sites per group, for a total of 40
in the study. It is worth noting that some patients may have
more than 2 GRs. This adjustment enables the detection of
clinically significant differences while accounting for poten-
tial dropouts and variability.
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Eligibility criteria

The sample was chosen based on the following inclusion cri-
teria: (1) patients over 18 years old; (2) non-smokers or smok-
ers of less than ten cigarettes; (3) no medical pathology that
prevents the application of treatments affects the response of
these and the healing process (protein and vitamin deficiency,
therapeutic radiation, metabolic disorders - diabetes, hyper-
calcemia, and others), (4) no drug (antimetabolic, immuno-
suppressive) or hormonal disorder, (5) at least the presence
of two neighboring teeth, (6) GRs Miller class 1/RT1 in the
anterior upper maxilla (central and lateral incisors, canine)
or first and second premolars, (7) and presence of oral health
verified with O’Leary plaque control record (PCR) [22].

The exclusion criteria were: (1) pregnancy, (2) presence
of carious lesions, occlusal trauma, or previous RC proce-
dures, (3) presence of a prosthetic crown on experimental
teeth, (4) bleeding on probing (BoP) > 25% [23], (5) gingi-
val recessions present with < 1.5 mm of keratinized tissue
(KT) apical to the recession area, (6) probing pocket depth
(PD) > 3 mm, and interproximal CAL > 0 mm, (7) allergy
to some component/material applied in this study, (8) reject
blood collection, and (9) does not be present after 6 months
for re-evaluation.

Participants were withdrawn if they: (1) requested to
leave the study; (2) failed to attend scheduled follow-ups;
(3) developed systemic conditions affecting healing; or (4)
failed to maintain adequate plaque control.

Groups and randomization process

Two groups composed this study: (1) Control group: only
CAF; and (2) Test group: CAF + L-PRF. Participants were
randomly assigned to groups using a computer-generated
randomization sequence. The randomization method,
sequence generation, was performed on Randomization.
com using randomly permuted blocks [24]. This plan was
created using sed 2,948, with the same number of subjects
per block/number of blocks as initially entered, and the
same treatment labels.

One study collaborator (FA) performed random genera-
tion. Concealment was conducted by the same clinician who
was not involved in participant care or data collection. This
collaborator (FA) concealed the table used to assign partici-
pants to the appropriate group. Before the intervention, the
blinded investigator (NBMS) contacted the collaborator,
who instructed the patient to be assigned to either the test
or control group. It was not possible to blind the partici-
pants because blood was collected for L-PRF preparation;
they should be aware of their group allocation and accept
it. The outcome evaluator was completely blinded to group

assignments to ensure the assessment of clinical outcomes
remained unbiased.

Primary and secondary outcomes

Clinical parameters were assessed at baseline and six
months. The primary outcomes were the %RC based on
recession depth (Re) and %CRC. Secondary outcomes
included MRC, KTW gain, and reduction in recession area;
superimposing pre- and postoperative digital models quanti-
fied GT and VoL gains. Specific metrics included maximum
and mean GT gains at defined regions of interest (ROI-1
and ROI-2) using a 3D comparison protocol [17, 25]. Heal-
ing quality was evaluated using the Inflammatory, Prolifera-
tive, and Remodeling (IPR) scale to grade tissue maturation
objectively.

Patient-reported outcome measures (PROMs)

PROMs were collected using validated tools to assess mor-
bidity and satisfaction [26, 27]. Postoperative pain was
monitored and quantified using a 10-cm Visual Analog
Scale (VAS) at 5 and 14 days, and analgesic consumption
(600 mg ibuprofen protocol) was recorded at 5 and 14 days,
with total pill consumption recorded. Additional PROMs
focused on subjective satisfaction at 6 months enabled
patients to complete questionnaires on esthetic satisfaction,
willingness to repeat the procedure, and changes in cervical
dentin hypersensitivity (CDH).

Digital workflow

Assessments utilized intraoral scanning and specialized
software (Medit Link and Geomagic Control X) [28], offer-
ing: (1) precision: software tools offer 10 to 100 times higher
resolution than the millimetric scale of manual probes (Fig.
1.a, b); (2) accuracy: 3D optical scanning avoids soft-tissue
compression and reduces inter-operator variability (Fig. 1.c,
d) [29]; and (3) volume analysis: 3D superimposition allows
for precise volumetric and 2D-section measurements with-
out the radiation risks associated with CBCT scans Fig. 1.e,
f,g, h,i) [17, 30].

STL/PLY acquisition (digital model) and region of interest
(ROI)

Digital impressions (Standard Tessellation Language [STL]/
Polygon File Format [PLY]) were obtained at baseline (T0)
and six months (T6) using a Medit 1700 scanner. Medit Link
software was used to quantify linear recession depth, reces-
sion area, and CRC. Volumetric and tridimensional (3D)
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Fig. 1 a, b. Magnification and multi-angle view in the definition of
reference points and measurements; ¢, d. Periodontal probe scale vs.
Digital measurement scale; e. Measurements with superimposing of
models, allowing the use of the same reference point at different times;
f, g. Measurement of recession depth (Re) and recession area (Re

thickness analyses were conducted using Geomagic Control
X, following the protocol of Marques et al. [17, 30].

Key 3D metrics included mean and maximum gains in GT
and volumetric changes within two precisely defined ROI.
ROI-1 (Fixed Tissue Area): this ROI was demarcated by the
following four margins: (1) the coronal margin, defined by
the 6-month gingival margin; (2) the apical margin, defined
by a parallel line located 3 mm apical to the 6-month gin-
gival margin; and (3) the lateral margins, defined by verti-
cal lines passing through the mesiodistal papilla midpoints
(Fig. 1.j, k,I, m).

ROI-2 (RC Zone): a second, semi-lunar ROI was defined
to isolate the tissue formed specifically over the previously
denuded root surface. Its margins were demarcated by:
(1) the coronal border, corresponding to the 6-month gin-
gival margin; (2) the apical border, corresponding to the
baseline (T0) gingival margin; and (3) the lateral borders,
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Area). Green line T0, Red line (Tf); h, i. Volume dynamics in terms of
2D (section) and 3D evaluation; j. Region of interest-1 (ROI-1) for a
group of teeth; k. ROI-2 for a group of teeth; I, m. Visual evaluation of
volume difference for ROI-1 and ROI-2, respectively

corresponding to the mesial and distal limits of the recession
defect (Fig. 1.k, m).

Within these polygonal zones, 3D superimposition quan-
tified the mean and maximum gains in GT, focusing on the
thickness of the new tissue relative to the baseline root sur-
face (meanGT(R) and maxGT(R)).

Preoperative intervention

Patients underwent a thorough diagnostic evaluation, fol-
lowed by professional prophylaxis and instructions on
appropriate brushing without causing trauma (roll tech-
nique) (NBMS). Surgical treatment of GR defects was
deferred until the patient could maintain satisfactory plaque
control (<20%). After four weeks, the eligibility for the
intervention was verified by a single experienced operator
(NBMS).
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When the cement-enamel junction (CEJ) was undetect-
able or showed a step [31], CEJ restoration was performed
prior to the surgical procedure and digital scan (TO).

Blood collection and membrane preparation (test
group)

L-PRF preparation followed the technique described by
Choukroun et al. [11]. Venous blood was collected into 46
glass-coated plastic tubes (9 mL) and immediately centri-
fuged (Intra-Lock®, U.S.A.) at 2700 RPM (RCF-clot = 408
g) for 12 min. The centrifugation parameters included a
rotor angle of 33° and a radius of 50 mm at the clot (80 mm
maximum).

Post-centrifugation, the fibrin clots were separated from the
red blood cell fraction using toothed tweezers and placed on a
sterile metal surface. The clots were then gently compressed
by gravity using the Xpression™ (Intra-Lock, U.S.A.) box
lid to produce standardized L-PRF membranes. To ensure
research reproducibility, six parameters were recorded [32]:
rotor dimensions (50-80 mm), 33° angulation, 2700 RPM
for 12 min, RCF-clot (408 g), tube composition (9ImL glass-
coated plastic), and the specific centrifuge model.

Surgical procedure

The CAF technique for multiple recession defects [33] uti-
lized a minimally invasive envelope flap without vertical
releasing incisions to optimize blood supply and esthetics
[8]. Following anesthesia, horizontal oblique submarginal
incisions created surgical papillae, joined by intrasulcu-
lar incisions from the central incisor to the molar. A split-
full-split thickness flap was elevated: split-thickness at
the interdental papillae, full-thickness at the root expo-
sures for increased tissue bulk, and split-thickness apically
beyond the mucogingival junction. Hemi-tunneling at the
flap extremities and sharp periosteal dissection eliminated
muscle tension, ensuring tension-free coronal displacement
(Fig. 2) [34].

Anatomical papillae were de-epithelialized, and roots were
instrumented with Mini-Gracey curettes. In the CAF + L-PRF
group, 46 L-PRF membranes were sutured together and
adapted to the CEJ. The flap was repositioned coronally and
rotated toward the canine, securing the surgical papillae over
the de-epithelialized beds. Stability was maintained with 6/0
polytetrafluoroethylene (PTFE) sling sutures [35], which were
used to adapt the flap precisely to the root surfaces (Fig. 2).

Postoperative control and follow-up

Each patient received a written document with detailed
postoperative instructions. Postoperative pain and edema

were controlled with ibuprofen 600 mg every 12 h for 3
days, with additional doses only if pain persisted. Patients
were instructed not to brush their teeth in the treated area but
to rinse their mouths with chlorhexidine solution (0.12%)
twice daily for 14 days, for 1 min each time.

Fourteen days after surgery, the sutures were removed.
Plaque control in the surgically treated area was maintained
by chlorhexidine in the first two weeks. After this period,
the patients were again instructed in mechanical tooth clean-
ing of the treated region using a post-surgical toothbrush
and a roll technique. All patients were recalled for prophy-
laxis with an air-polishing device at 45 days and 3 months
post-intervention prior to the final 6-month evaluation. At 6
months, data were collected according to protocol (Fig. 3).

Statistical analysis

Statistical analysis was performed using Statistical Pack-
age for the Social Sciences (SPSS) (IBM, v. 26.0) at the 5%
significance level. Descriptive statistics included frequency
distributions for categorical variables and measures of cen-
tral tendency for continuous data.

In the inferential analysis, the primary analysis utilized
a Random-Intercept Mixed-Effects Model to account for
site-level clustering within patients. Normality assumptions
were verified using the Shapiro-Wilk test. For patient-level
data, standard inferential tests (ANOVA/Mann-Whitney)
were used. No adjustments for multiple comparisons were
made for the primary outcome. For patient-level data, mul-
tiple linear regression with stepwise selection (forward and
backward) identified predictors for gingival thickness and
volume gains.

Results
Sample characterization

Initially, 48 patients were screened; therefore, 26 patients
did not meet the inclusion criteria (2 due to the presence of
a prosthetic crown on experimental teeth, 22 because of the
BoP>25%, and 4 patients had the gingival recessions with
<1.5 mm of KT apical to the recession area), and 3 declined
to participate. Then, nineteen patients were enrolled, with a
total of 70 GRs (males had 22 [31.43%] GR and females 48
[68.57%]) (Suppl. Figure 1). They were randomly assigned
to the test group (TG: 10 participants; 42 GR) and the con-
trol group (CG: 9 participants; 28 GR). The mean age was
33.32+£10.08 years (minimum: 19 years; maximum: 51
years) (Table 1/Suppl. Table 1).

At the patient and site levels, randomization was effective
in producing comparable groups. No statistically significant
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Fig. 2 a. Incision creating the “surgical papilla”; b, c¢. Envelope flap
with horizontal incisions and split flap preparation; d, e. Coronal inci-
sion for flap detachment and de-epithelialization of papillae; f, g h.

differences were observed between the control (CAF alone)
and test (CAF+L-PRF) groups in demographic variables,
gingival phenotype, recession characteristics, keratinized
tissue width (KTW), or baseline sensitivity. Continuous
variables, including age, baseline KTW, recession depth
(ReT0), and recession area (ReA0), did not differ between
groups (all p>0.05), as did categorical variables such as
phenotype, CEJ classification, STEP presence, and sensitiv-
ity status (Table 1/Suppl. Table 1).

Primary outcomes: %RC and CRC
RC outcomes demonstrated high clinical success in both
groups, with median %RC values of 100%. For %RC by

length, the test group achieved a mean of 8§9.30+20.33%
compared to 81.60+27.93% in the control group (p=0.31;
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L-PRF-blood clot prepared, sutured together, and insertion of the
L-PRF membranes (test group); i, j. Reposition of the flap and suture
with a single sling suture (PTFE)

95% CI: [-4.14, 19.54]) (Table 2). The Cohen’s d of 0.32
represents a small clinical effect size. Similarly, CRC was
achieved in 73.81% of test sites versus 57.14% of control
sites, representing a small-to-medium effect size (d=0.35)
that did not reach statistical significance (p=0.19) after
adjusting for patient-level clustering.

Secondary outcomes
MRC and %RC by Area

MRC and %RC-area followed a similar pattern of numerical
improvement in the test group without statistically signifi-
cant intergroup differences (p>0.25) (Table 2). Specifically,
%RC-area was 87.69+23.48% in the test group versus
79.46+30.27% in the control group (p=0.63; d=0.31).
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CONTROL GROUP

after
baseline 6 months

TEST GROUP

after
baseline 6 months

Fig. 3 Three cases for both groups are presented. The left side shows the control group — CAF alone (one of the cases with digital evaluation); The
right side presents the test group — CAF+PRF (one of the cases presenting digital evaluation)

Table 1 Patient-centered baseline variables comparison

Variable Control Test Group ~ p-value
Group (n=9 (n=10
patients) patients)
Patient-level data
Total Recession Sites (n) 28 42 —
Age at Surgery (years) 34.0+£10.2 33.6+10.8 0.87
Gender (Female/Male) 72 7/3 1
Phenotype (Thin/Thick) 6/3 7/3 1
Site-level baseline metrics
Recession Depth (mm) 1.25+0.79 1.18+0.66 0.68
Recession Area (mm?) 391+2.74 3.54+2.03 0.51
Keratinized Tissue Width 3.00+1.01 2.74+0.84 0.25

(mm)

Analysis of MRC showed near-identical results between
groups (1.01£0.59 mm for Test vs. 0.95+0.68 mm for Con-
trol; p=0.81; d=0.09).

KTW

Both groups demonstrated a gain in KTW at the 6-month fol-
low-up. The mean increase was 0.29 mm for the test group
and 0.06 mm for the control group. This difference was not
statistically significant (p=0.31; d=0.21) after accounting
for dependency between multiple sites (Table 3).

Gingival thickness and volumetric outcomes

Volumetric analysis revealed a numerical trend toward
greater tissue augmentation in the CAF+L-PRF group. For
the mean AGT (ROI 1), the test group achieved a gain of
0.16+0.11 mm compared to 0.11£0.10 mm in the control
group (p=0.08). The Cohen’s d of 0.48 indicates a moder-
ate clinical effect size for tissue thickening in this region

Table 2 Percentage of GR coverage, mean root coverage (MRC), and complete root coverage (CRC)

Outcome Metric Group Mean=+SD Median 95% CI (Diff) Cohen’sd  p-value (Mann-W)  p-value (Mixed)
GR Length (%RC)* Control  81.60+27.93 100 [-4.14, 19.54] 0.32 0.15 0.31
Test 89.30+20.33 100
GR Area (%RC) Control ~ 79.46+30.27 100 [-4.96,21.42] 0.31 0.18 0.631
Test 87.69+23.48 100
MRC (mm) Control ~ 0.949+0.680 0.685 [-0.25, 0.36] 0.09 0.26 0.81
Test 1.005+0.587 0.835
CRC (%) Control  57.14% (n=16) — [1.02, 32.32]** 0.35¢ 0.199% 0.193
Test 73.81% (n=31) —

*Primary Outcome. **95% CI for the difference in proportions. fCalculated as d equivalent. ;Chi-square test p-value
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Table 3 Statistical analysis and comparative data for AGT and DKTW, and VAS results
Part A: Volumetric and Gingival Thickness (GT) Changes at 6 Months.
Variable Group Min — Max Mean=+SD Median 95% CI (Diff)  Cohen’s d Mann-Whit-
ney (p)
Mean AGT (ROI 1) Control -0.14-0.28  0.11+0.10 0.12 [0.00, 0.10] 0.48 —0.78 (0.075)
Test —0.05-0.37  0.16+0.11 0.15
Max AGT (ROI 1) Control 0.25-1.11 0.55+0.20  0.55 [-0.08, 0.14] 0.13 —0.18 (0.857)
Test 0.19-1.46 0.58+£0.27  0.55
Mean AGT (ROI 2) Control 0.01-0.61 0.30+£0.16 0.3 [-0.05, 0.11] 0.18 —0.43 (0.670)
Test 0.02-0.77 0.33+0.17 028
Max AGT (ROI 2) Control 0.11-1.11 0.51£0.23 0.54 [-0.15,0.47] 0.25 —0.11 (0.914)
Test 0.15-6.40 0.67+£0.93 0.49
Volume in ROT 2 Control 0.00-3.05 0.86+0.84  0.71 [-0.25,0.79] 0.25 —0.82 (0.415)
Test 0.05-6.52 1.13£1.25 0.64

Part B: Linear Mixed-Effects Model for Gingival Thickness and Volume.

Variable Intercept Group Coef. p-value Group Var. Residual Var.  Log-Likelihood
(Coef.) (Group)

Mean AGT (ROI 1) 0.111 0.05 0.106 0.002 0.0089 55.546
(»<0.001)

Max AGT (ROI 1) 0.547 0.04 0.536 0.003 0.0561 —3.785
(»<0.001)

Volume (ROI 2) 0.841 0314 0.346 0.228 1.0006 —105.089
(»<0.001)

Part C: Keratinized Tissue Width Gain (AKTW).

Metric KTWT0 KTW6m Mean 95% CI (Diffy Cohen’s d p-value (Mixed)
(mm) (mm) Change

Mean=+SD 2.85+£0.91 3.04+0.89 +0.19 mm [-0.21,0.59] 0.21 0.307

Part D: Patient-Reported Outcome Measures (PROMs) at 5 Days.

Variable Group Mean+SD Median 95% CI (Diff) Cohen’s d Mann-Whitney (p)

VAS 5 days Control 1.22+1.09 1 [-0.63,0.99] 0.14 0.01 (0.999)
Test 1.40+1.51 1

Pills (Analgesics) Control 3.11+2.57 3 [-3.18,0.36] 0.68 —1.22 (0.243)
Test 1.70£1.25 1

(Table 3). Maximum thickness gain (Max AGT) in ROI 2  Discussion

was 0.67+0.93 mm for the test group and 0.51+0.23 mm for

the control group (p=0.35; 95% CI: [-0.15, 0.47]; d=0.25).
Mean Volume Gain in ROI 2 was 1.13+1.25 mm® (Test)
versus 0.86+0.84 mm?> (Control), resulting in a small effect
size (d=0.25) that was not statistically significant (p=0.35).

Healing, pain, postoperative morbidity, and Patient-
reported outcome measures (PROMs)

Healing outcomes (IPR scale) showed comparable inflam-
matory, proliferative, and remodeling responses across
groups (p>0.05). Postoperative pain (VAS) and analgesic
consumption were low in both groups (Fig. 4; Table 3), with
no statistically significant differences. PROMs revealed
high satisfaction for color match, perceived recession cov-
erage, and overall treatment satisfaction (p>0.05). Most
patients expressed a willingness to undergo the procedure
again, reinforcing the high patient acceptance of both surgi-
cal protocols (Fig. 4).
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The primary clinical objective of this study was to evaluate
%RC and CRC. Our results indicate that adjunctive L-PRF
did not yield statistically significant improvements in these
primary outcomes compared with CAF alone. Furthermore,
secondary outcomes (including MRC, GT, Vol gain, and
PROMs) mirrored this parity, showing no significant inter-
group differences. These findings are consistent with sys-
tematic reviews suggesting that in small-to-moderate RT1
recessions, the incremental benefits of platelet concentrates
may not reach statistical significance [13, 36, 37]. While
L-PRF provides a bioactive scaffold rich in growth factors
intended to enhance healing [38], our data suggest that in
this specific clinical scenario, these biological properties
did not translate into superior primary or secondary clinical
outcomes.

The effectiveness of the randomization process was con-
firmed by the baseline comparability of demographic and
clinical variables (p > 0.05), ensuring that outcomes were
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Fig.4 a. PROMs scores; b. Pill consumption and VAS score at 5 days

attributable to the interventions rather than to initial imbal-
ances. In the present study, the test group (CAF + L-PRF)
showed a numerically higher proportion of CRC (73.8%
vs. 57.1%) and a higher MRC, but these differences did not
reach statistical significance (p > 0.20). These results align
with prior literature suggesting that adjunctive biomateri-
als often yield only incremental gains in smaller cohorts
[37, 39]. While meta-analyses have suggested a potential
10-15% improvement with PRF-based approaches [40], the
clinical relevance of this magnitude remains uncertain in
RT1 defects, where CAF alone already performs at a high
level [41].

Regarding soft-tissue changes, both groups showed
increased KTW at six months. The slightly higher gain in
the test group was not statistically significant (p > 0.17),
corroborating evidence that L-PRF does not significantly
enhance KTW when combined with CAF [37]. Similarly,
although baseline GT and volume are critical predictors of
long-term stability [41-43], our volumetric analysis revealed
no significant intergroup differences across all ROIs (all p >
0.10). While some studies report GT gains with L-PRF, oth-
ers report mixed results influenced by membrane resorption
and technique-related factors [44].

A distinct feature of this study was the use of a digital-
assisted workflow. Traditional transgingival probing is lim-
ited by low resolution and examiner variability [45, 46].
Using 3D imaging and digital superimposition, we achieved
a resolution on the order of hundredths of a millimeter
without the risk of tissue trauma or compression [47]. This
precise methodology confirmed that, even with four to six
membranes used to maximize biological density [35, 48],
the differences in tissue volume between the two groups
remained non-significant.

Regarding healing responses, postoperative morbidity
was comparable across groups. Postoperative pain was low,
and although the test group reported lower analgesic con-
sumption, the difference was not significant. These findings

PAIN

u CONTROL

VALUE

TEST

PiLLS VAS 5DAYS

confirm that adding L-PRF is well tolerated but does not
markedly alter the patient’s postoperative experience com-
pared with CAF alone [44]. In summary, while L-PRF is
biologically plausible due to its sustained release of growth
factors [35], its clinical advantage in treating small RT1
recessions remains modest and statistically unproven in this
cohort [37].

Clinical relevance and minimal clinically important
difference (MCID)

A critical consideration in interpreting these results is the
clinical context of RT1 defects. RT1 is associated with a high
probability of CTC using CAF alone, creating a “ceiling
effect” that strictly limits the detectable incremental benefit
of any adjunctive therapy. In this study, despite using a digi-
tal workflow that provided submillimetric resolution, inter-
group differences in soft-tissue volume remained statistically
nonsignificant. This raises the important clinical issue of
potential overtreatment. Because CAF remains highly pre-
dictable and effective for RT1 defects, the routine addition of
L-PRF increases surgical complexity, chair time, and patient
burden without delivering proportional clinical benefits.
This raises the important clinical question of potential
overtreatment. Since CAF remains highly predictable for
RT1 defects, the routine addition of L-PRF could be viewed
as an unnecessary increase in surgical complexity and chair
time. However, the MCID for volumetric soft-tissue aug-
mentation has not yet been standardized, and the numerical
increases observed in the L-PRF group may have long-term
structural value. Previous longitudinal data suggest that
modest phenotype modification, shifting from a thin to a
thicker gingival profile, is a primary predictor of 10-year sta-
bility and resistance to recession relapse. Therefore, while
the immediate clinical gain of L-PRF appears limited in
small RT1 defects where CAF is already highly effective, its
contribution to the structural “bulk” of the gingival margin
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may offer protective benefits against future relapse. The use
of L-PRF should thus be balanced against the clinical goals:
if the objective is simply immediate RC, CAF alone is suf-
ficient; if the goal is long-term phenotype reinforcement in a
thin-biotype patient, the biological adjunct may be justified.

Limitations of the study

Study limitations include a relatively small patient cohort,
limited recession depth, and a short 6-month follow-up
period. These factors likely reduced the power to detect
minor differences in volumetric or clinical outcomes. Fur-
thermore, the use of stepwise multiple linear regression on a
limited sample (n=19) is a methodological limitation; these
findings should be interpreted as exploratory rather than
definitive. Future multicenter trials with longer observation
periods are warranted to determine whether L-PRF confers
advantages in long-term stability or relapse resistance.

Conclusion

Within the limitations of this study, both CAF and
CAF+L-PRF achieved comparable primary and secondary
clinical and volumetric outcomes at six months for the treat-
ment of RT1 GRs. No statistically significant differences
were found in the primary endpoints of RC, nor in second-
ary parameters such as KTW, GT, or patient satisfaction.
Although the digital workflow provided high-resolution
data, the adjunctive value of L-PRF in small defects is not
statistically supported. Given the high success rate of CAF
alone for RT1 defects, the routine addition of L-PRF in this
specific clinical scenario may not be relevant.

SupplementaryInformation The online version contains supplementary
material available at https://doi.org/10.1007/s00784-026-06899-4.

Author contributions Conceptualization: NBMS, GVOF, MCS, AC,
MPBY, JB-C; Methodology: NBMS, GVOF, TM, MCS, AC, MPBY,
JB-C; Software: NBMS, TM, MPBYV; Data curation: NBMS, GVOF,
TM, JB-C; Investigation: NBMS, GVOF, TM, MCS, AC, MPBYV, JB-
C; Validation: NBMS, GVOF, TM, MPBYV, JB-C; Formal analysis:
NBMS, GVOF, TM, MCS, AC, MPBYV, JB-C; Supervision: NBMS,
GVOF, MPBYV, JB-C; Funding acquisition: N/A; Visualization:
NBMS, GVOF, TM, MCS, AC, MPBYV, JB-C; Project administration:
NBMS, GVOF, JB-C; Resources: NBMS, GVOF, JB-C; Writing -
original draft: NBMS, GVOF, TM, MCS, AC, MPBYV, JB-C; Writing
- review & editing: NBMS, GVOF, TM, MCS, AC, MPBYV, JB-C.

Funding Open access funding provided by SCELC, Statewide Cali-
fornia Electronic Library Consortium. Self-financed by the investiga-
tors and their institutions. All investigators declare that they have no
conflict of interest.

Data availability No datasets were generated or analysed during the
current study.

@ Springer

Declarations
Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. Chambrone L, Prato G (2019) Clinical insights about the evolu-
tion of root coverage procedures: the flap, the graft, and the sur-
gery. J Periodontol 90:9—15. https://doi.org/10.1002/jper.18-0281

2. Cortellini P, Bissada NF (2018) Mucogingival conditions in the
natural dentition: narrative review, case definitions, and diagnos-
tic considerations. J Clin Periodontol 45:S190-S198. https://doi.
org/10.1111/jcpe.12948

3. Heasman PA, Ritchie M, Asuni A, Gavillet E, Simonsen JL,
Nyvad B (2017) Gingival recession and root caries in the aging
population: a critical evaluation of treatments. J Clin Periodontol
44:S178-S193. https://doi.org/10.1111/jcpe.12676

4. Raso G, Santos NBM, Nassani LM, Mello-Moura ACV, Fer-
nandes JCH, Fernandes GVO (2024) The influence of root prom-
inence on the onset of gingival recession: a systematic review.
Surgeries 5:103—114. https://doi.org/10.3390/surgeries5010012

5. Agudio G, Chambrone L, Prato G (2017) Biologic remodeling of
periodontal dimensions of areas treated with gingival augmenta-
tion procedure: a 25-year follow-up observation. J Periodontol
88:634-642. https://doi.org/10.1902/jop.2017.170010

6. Agudio G, Cortellini P, Buti J, Prato GP (2016) Periodontal con-
ditions of sites treated with gingival augmentation surgery com-
pared with untreated contralateral homologous sites: an 18- to
35-year long-term study. J Periodontol 87:1371-1378. https://doi
.org/10.1902/jop.2016.160284

7.  Chambrone L, Ortega MAS, Sukekava F, Rotundo R, Kalemaj Z,
Buti J, Prato GPP (2019) Root coverage procedures for treating
single and multiple recession-type defects: an updated Cochrane
systematic review. J Periodontol 90:1399-1422. https://doi.org/1
0.1002/jper.19-0079

8. Stefanini M, Aroca S, Nevins M (2020) Editorial: natural history
of a surgical technique: 20 years of envelope coronally advanced
flap. Int J Periodontics Restor Dent 40:631-632. https://doi.org/1
0.11607/prd.2020.5.¢

9.  Zuhr O, Baumer D, Hiirzeler M (2014) The addition of soft tis-
sue replacement grafts in plastic periodontal and implant surgery:
critical elements in design and execution. J Clin Periodontol
41:S123-S142. https://doi.org/10.1111/jcpe.12185

10. Stefanini M, Marzadori M, Aroca S, Felice P, Sangiorgi M, Zuc-
chelli G (2018) Decision making in root-coverage procedures for
the esthetic outcome. Periodontol 2000 77:54—64. https://doi.org/
10.1111/prd.12205

11. Choukroun J, Adda F, Schoeffler C, Vervelle A (2001) Une oppor-
tunité en paro-implantologie: Le PRF. Implantodontie 42


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/jper.18-0281
https://doi.org/10.1111/jcpe.12948
https://doi.org/10.1111/jcpe.12948
https://doi.org/10.1111/jcpe.12676
https://doi.org/10.3390/surgeries5010012
https://doi.org/10.1902/jop.2017.170010
https://doi.org/10.1902/jop.2016.160284
https://doi.org/10.1902/jop.2016.160284
https://doi.org/10.1002/jper.19-0079
https://doi.org/10.1002/jper.19-0079
https://doi.org/10.11607/prd.2020.5.e
https://doi.org/10.11607/prd.2020.5.e
https://doi.org/10.1111/jcpe.12185
https://doi.org/10.1111/prd.12205
https://doi.org/10.1111/prd.12205
https://doi.org/10.1007/s00784-026-06899-4

Clinical Oral Investigations

(2026) 30:220

Page 11 0of 12 220

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Dohan DM, Choukroun J, Diss A, Dohan SL, Dohan A, Mouhyi
J, Gogly B (2006) Platelet-rich fibrin (PRF): a second-generation
platelet concentrate. Part I: technological concepts and evolu-
tion. Oral Surg Oral Med Oral Pathol Oral Radiol Endodontol
101:e37—e44. https://doi.org/10.1016/j.triple0.2005.07.008
Fernandes GVO, Santos NM, Siqueira RCD, Wang H-L, Blanco-
Carrion J, Fernandes JCH (2021) Autologous platelet concentrate
of 2nd and 3rd generations efficacy in the surgical treatment of
gingival recession: an overview of systematic reviews. J Indian
Soc Periodontol 25:463. https://doi.org/10.4103/jisp.jisp_515_20
Miron RJ, Zucchelli G, Choukroun J (2017) Chap. 4 - Uses of
Platelet Rich Fibrin in Regenerative Dentistry: An Overview.
Wiley 47-57. https://doi.org/10.1002/9781119406792.ch4
Ghanaati S, Herrera-Vizcaino C, Al-Maawi S, Lorenz J, Miron RJ,
Nelson K, Schwarz F, Choukroun J, Sader R (2018) Fifteen years
of platelet rich fibrin (PRF) in dentistry and oromaxillofacial sur-
gery: how high is the level of scientific evidence? J Oral Implantol
44:471-492. https://doi.org/10.1563/aaid-joi-d-17-00179

Miron RJ, Fujioka-Kobayashi M, Bishara M, Zhang Y, Hernandez
M, Choukroun J (2017) Platelet-rich fibrin and soft tissue wound
healing: a systematic review. Tissue Eng Part B Rev 23:83-99. h
ttps://doi.org/10.1089/ten.teb.2016.0233

Marques T, Santos NM, Fialho J, Montero J, Correia A (2021) A
new digital evaluation protocol applied in a retrospective analy-
sis of periodontal plastic surgery of gingival recessions. Sci Rep
11:20399. https://doi.org/10.1038/s41598-021-99573-6
Quirynen M, Blanco J, Wang H-L, Donos N, Temmerman A, Cas-
tro A, Pinto N (2025) Instructions for the use of L-PRF in differ-
ent clinical indications. Periodontol 2000 97:420-432. https://doi
.org/10.1111/prd. 12564

Ehrenfest DM, Pinto NR, Pereda A, Jiménez P, Corso M, Kang
B-S, Nally M, Lanata N, Wang H-L, Quirynen M (2017) The
impact of the centrifuge characteristics and centrifugation pro-
tocols on the cells, growth factors, and fibrin architecture of a
leukocyte- and platelet-rich fibrin (L-PRF) clot and membrane.
Platelets 29:1-14. https://doi.org/10.1080/09537104.2017.12938
12

World Medical Association (2025) World Medical Association
Declaration of Helsinki: Ethical Principles for Medical Research
Involving Human Participants. JAMA 333:71-74. https://doi.org/
10.1001/jama.2024.21972

Kuka S, Ipci S, Cakar G, Yilmaz S (2018) Clinical evaluation of
coronally advanced flap with or without platelet-rich fibrin for
the treatment of multiple gingival recessions. Clin Oral Investig
22:1551-1558. https://doi.org/10.1007/s00784-017-2225-9
O’Leary TJ, Drake RB, Naylor JE (1972) The plaque control
record. J Periodontol 43:38-38. https://doi.org/10.1902/jop.1972.
43.1.38

Lang NP, Adler R, Joss A, Nyman S (1990) Absence of bleeding
on probing. An indicator of periodontal stability. J Clin Periodon-
tol 17:714-721. https://doi.org/10.1111/j.1600-051x.1990.tb0105
9.x

Friedman LM, Furberg CD, DeMets DL, Reboussin DM, Granger
CB (2015) Fundamentals of Clinical Trials. Springer Interna-
tional Publishing. https://doi.org/10.1007/978-3-319-18539-2
Fons-Badal C, Pérez-Barquero JA, Martinez NM, Faus-Lopez J,
Fons-Font A, Agustin-Panadero R (2020) A novel, fully digital
approach to quantifying volume gain after soft tissue graft sur-
gery. A pilot study. J Clin Periodontol 47:614—620. https://doi.org
/10.1111/jepe.13235

McCormack H, Horne D, Sheather S (1988) Clinical applica-
tions of visual analogue scales: A critical review. Psychol Med
18:1007-1019. https://doi.org/10.1017/s0033291700009934
Zucchelli G, Mele M, Stefanini M, Mazzotti C, Marzadori M,
Montebugnoli L, Sanctis M (2010) Patient morbidity and root
coverage outcome after subepithelial connective tissue and

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

de-epithelialized grafts: A comparative randomized controlled
clinical trial. J Clin Periodontol 37:728-738. https://doi.org/10.11
11/j.1600-051X.2010.01550.x

Fageeh HN, Meshni AA, Jamal HA, Preethanath RS, Halboub
E (2019) The accuracy and reliability of digital measurements
of gingival recession versus conventional methods. BMC Oral
Health 19:154. https://doi.org/10.1186/s12903-019-0851-0
Couso-Queiruga E, Tattan M, Ahmad U, Barwacz C, Gonzalez-
Martin O, Avila-Ortiz G (2021) Assessment of gingival thickness
using digital file superimposition versus direct clinical measure-
ments. Clin Oral Investig 25:2353-2361. https://doi.org/10.1007/
500784-020-03558-0

Marques T, Ramos S, Santos NBM, Borges T, Montero J, Correia
A, Fernandes GVO (2022) A 3D digital analysis of the hard palate
wound healing after free gingival graft harvest: a pilot study in
the short term. Dent J 10:109. https://doi.org/10.3390/dj1006010
9

Prato G, Franceschi D, Cairo F, Nieri M, Rotundo R (2010) Clas-
sification of dental surface defects in areas of gingival recession.
J Periodontol 81:885-890. https://doi.org/10.1902/jop.2010.0906
31

Miron RJ, Pinto NR, Quirynen M, Ghanaati S (2019) Standard-
ization of relative centrifugal forces (RCF) in studies related to
platelet rich fibrin. J Periodontol 90:817—820. https://doi.org/10.1
002/jper.18-0553

Zucchelli G, Sanctis MD (2000) Treatment of multiple recession-
type defects in patients with esthetic demands. J Periodontol
71:1506-1514. https://doi.org/10.1902/jop.2000.71.9.1506
Burkhardt R, Lang NP (2010) Role of flap tension in primary
wound closure of mucoperiosteal flaps: a prospective cohort
study. Clin Oral Implants Res 21:50-54. https://doi.org/10.1111
/1.1600-0501.2009.01829.x

Quirynen M, Siawasch SAM, Yu J, Miron RJ (2025) Essential
principles for blood centrifugation. Periodontol 2000 97:43-51. h
ttps://doi.org/10.1111/prd.12555

Castro AB, Meschi N, Temmerman A, Pinto N, Lambrechts P,
Teughels W, Quirynen M (2017) Regenerative potential of leuco-
cyte- and platelet-rich fibrin. Part A: intra-bony defects, furcation
defects and periodontal plastic surgery. A systematic review and
meta-analysis. J Clin Periodontol 44:1. https://doi.org/10.1111/jc
pe.12643

Miron RJ, Moraschini V, Fabbro MD, Piattelli A, Fujioka-
Kobayashi M, Zhang Y, Saulacic N, Schaller B, Kawase T, Cos-
garea R, Jepsen S, Tuttle D, Bishara M, Canullo L, Eliezer M,
Stavropoulos A, Shirakata Y, Stdhli A, Gruber R, Lucaciu O,
Aroca S, Deppe H, Wang H-L, Sculean A (2020) Use of platelet-
rich fibrin for the treatment of gingival recessions: a systematic
review and meta-analysis. Clin Oral Investig 24:2543-2557. http
s://doi.org/10.1007/s00784-020-03400-7

Schiar MO, DiazRomero J, Kohl S, Zumstein MA, Nesic D (2015)
Platelet-rich concentrates differentially release growth factors and
induce cell migration in vitro. Clin Orthop Relat Res 473:1635—
1643. https://doi.org/10.1007/s11999-015-4192-2

Aroca S, Keglevich T, Barbieri B, Gera I, Etienne D (2009) Clini-
cal evaluation of a modified coronally advanced flap alone or in
combination with a platelet-rich fibrin membrane for the treat-
ment of adjacent multiple gingival recessions: a 6-month study. J
Periodontol 80:244-252. https://doi.org/10.1902/jop.2009.08025
3

Panda S, Satpathy A, Chandra Das A, Kumar M, Mishra L, Gupta
S, Srivastava G, Lukomska-Szymanska M, Taschieri S, Del Fab-
bro M (2020) Additive effect of platelet rich fibrin with coronally
advanced flap procedure in root coverage of Miller’s Class I and
II recession defects - a PRISMA compliant systematic review and
meta-analysis. Materials (Basel) 13:4314. https://doi.org/10.3390
/mal3194314

@ Springer


https://doi.org/10.1111/j.1600-051X.2010.01550.x
https://doi.org/10.1111/j.1600-051X.2010.01550.x
https://doi.org/10.1186/s12903-019-0851-0
https://doi.org/10.1007/s00784-020-03558-0
https://doi.org/10.1007/s00784-020-03558-0
https://doi.org/10.3390/dj10060109
https://doi.org/10.3390/dj10060109
https://doi.org/10.1902/jop.2010.090631
https://doi.org/10.1902/jop.2010.090631
https://doi.org/10.1002/jper.18-0553
https://doi.org/10.1002/jper.18-0553
https://doi.org/10.1902/jop.2000.71.9.1506
https://doi.org/10.1111/j.1600-0501.2009.01829.x
https://doi.org/10.1111/j.1600-0501.2009.01829.x
https://doi.org/10.1111/prd.12555
https://doi.org/10.1111/prd.12555
https://doi.org/10.1111/jcpe.12643
https://doi.org/10.1111/jcpe.12643
https://doi.org/10.1007/s00784-020-03400-7
https://doi.org/10.1007/s00784-020-03400-7
https://doi.org/10.1007/s11999-015-4192-2
https://doi.org/10.1902/jop.2009.080253
https://doi.org/10.1902/jop.2009.080253
https://doi.org/10.3390/ma13194314
https://doi.org/10.3390/ma13194314
https://doi.org/10.1016/j.tripleo.2005.07.008
https://doi.org/10.4103/jisp.jisp_515_20
https://doi.org/10.1002/9781119406792.ch4
https://doi.org/10.1563/aaid-joi-d-17-00179
https://doi.org/10.1089/ten.teb.2016.0233
https://doi.org/10.1089/ten.teb.2016.0233
https://doi.org/10.1038/s41598-021-99573-6
https://doi.org/10.1111/prd.12564
https://doi.org/10.1111/prd.12564
https://doi.org/10.1080/09537104.2017.1293812
https://doi.org/10.1080/09537104.2017.1293812
https://doi.org/10.1001/jama.2024.21972
https://doi.org/10.1001/jama.2024.21972
https://doi.org/10.1007/s00784-017-2225-9
https://doi.org/10.1902/jop.1972.43.1.38
https://doi.org/10.1902/jop.1972.43.1.38
https://doi.org/10.1111/j.1600-051x.1990.tb01059.x
https://doi.org/10.1111/j.1600-051x.1990.tb01059.x
https://doi.org/10.1007/978-3-319-18539-2
https://doi.org/10.1111/jcpe.13235
https://doi.org/10.1111/jcpe.13235
https://doi.org/10.1017/s0033291700009934

220

Page 12 of 12

Clinical Oral Investigations (2026) 30:220

41.

42.

43.

44,

Mancini L, Tarallo F, Quinzi V, Fratini A, Mummolo S, Marchetti
E (2021) Platelet-rich fibrin in single and multiple coronally
advanced flap for type 1 recession: an updated systematic review
and meta-analysis. Medicina (Kaunas) 57:144. https://doi.org/10.
3390/medicina57020144

Yavuz A, Giingérmek HS, Kuru L, Dogan B (2024) Treatment
of multiple adjacent gingival recessions using leucocyte- and
platelet-rich fibrin with coronally advanced flap: a 12-month
split-mouth controlled randomized clinical trial. Clin Oral Inves-
tig 28:291. https://doi.org/10.1007/s00784-024-05694-3
Barootchi S, Tavelli L, Di Gianfilippo R, Shedden K, Oh T-J, Ras-
perini G, Neiva R, Giannobile WV, Wang H-L (2022) Soft tissue
phenotype modification predicts gingival margin long-term (10-
year) stability: longitudinal analysis of six randomized clinical
trials. J Clin Periodontol 49:672—683. https://doi.org/10.1111/jcp
e.13641

Balice G, Paolantonio M, Serroni M, De Ninis P, Rexhepi I,
Frisone A, Di Gregorio S, Romano L, Sinjari B, Murmura G,
Femminella B (2024) Treatment of multiple RT1 gingival reces-
sions using a coronally advanced flap associated with L-PRF or
subgingival connective tissue graft from maxillary tuberosity: A
randomized, controlled clinical trial. Dent J 12:86. https://doi.org
/10.3390/dj12040086

@ Springer

45.

46.

47.

48.

Fernandes GVO, Mosley G, Caiizares AC, Hasse Fernandes JC,
Muller R (2025) Standardizing clinical evaluations of periodontal
condition to guide assessments and diagnoses using the Periodon-
tal Assessment Protocol (GF-PAPro). Adv Clin Exp Med 34:7. ht
tps://doi.org/10.1719/acem/207502

Wang J, Cha S, Zhao Q, Bai D (2022) Methods to assess tooth
gingival thickness and diagnose gingival phenotypes: A system-
atic review. J Esthet Restor Dent 34:620—632. https://doi.org/10.1
111/jerd.12900

Zuhr O, Akakpo D, Eickholz P, Vach K, Hiirzeler MB, Petsos
H (2021) Tunnel technique with connective tissue graft versus
coronally advanced flap with enamel matrix derivate for root cov-
erage: 5-year results of an RCT using 3D digital measurement
technology for volumetric comparison of soft tissue changes. J
Clin Periodontol 48:949-961. https://doi.org/10.1111/jcpe.13470
Culhaoglu R, Taner L, Guler B (2018) Evaluation of the effect
of dose-dependent platelet-rich fibrin membrane on treatment of
gingival recession: A randomized, controlled clinical trial. J Appl
Oral Sci 26:¢20170278. https://doi.org/10.1590/1678-7757-201
7-0278

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://doi.org/10.1719/acem/207502
https://doi.org/10.1719/acem/207502
https://doi.org/10.1111/jerd.12900
https://doi.org/10.1111/jerd.12900
https://doi.org/10.1111/jcpe.13470
https://doi.org/10.1590/1678-7757-2017-0278
https://doi.org/10.1590/1678-7757-2017-0278
https://doi.org/10.3390/medicina57020144
https://doi.org/10.3390/medicina57020144
https://doi.org/10.1007/s00784-024-05694-3
https://doi.org/10.1111/jcpe.13641
https://doi.org/10.1111/jcpe.13641
https://doi.org/10.3390/dj12040086
https://doi.org/10.3390/dj12040086

	﻿Treatment of gingival recession type 1 using coronally advanced flap with leucocytes-platelet rich fibrin: a randomized controlled trial
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Sample size calculation
	﻿Eligibility criteria
	﻿Groups and randomization process
	﻿Primary and secondary outcomes
	﻿Patient-reported outcome measures (PROMs)
	﻿Digital workflow
	﻿STL/PLY acquisition (digital model) and region of interest (ROI)


	﻿Preoperative intervention
	﻿Blood collection and membrane preparation (test group)
	﻿Surgical procedure
	﻿Postoperative control and follow-up
	﻿Statistical analysis
	﻿Results
	﻿Sample characterization
	﻿Primary outcomes: %RC and CRC
	﻿Secondary outcomes
	﻿MRC and %RC by Area
	﻿KTW
	﻿Gingival thickness and volumetric outcomes
	﻿Healing, pain, postoperative morbidity, and Patient-reported outcome measures (PROMs)


	﻿Discussion
	﻿Clinical relevance and minimal clinically important difference (MCID)
	﻿Limitations of the study

	﻿Conclusion
	﻿References


